Elderly Health behaviour Systematic review a b s t r a c t Objectives: To explore the behaviour-related factors influencing influenza vaccination among elderly people using a framework derived from the Health Belief Model (HBM) and the Theory of Reasoned Action (TRA). Study design: Systematic review. Methods: Five databases were searched using predetermined strategies in March 2016, and 1927 citations were identified. Articles were selected according to inclusion and exclusion criteria. Key information was extracted from selected studies using a predesigned sheet. Both authors assessed study quality using the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) or Critical Appraisal Skills Programme (CASP) checklist. Results: Thirty-six articles were selected. A new framework was proposed that contributes to shared understanding of factors influencing health behaviour. Possible determinants of influenza vaccination among elderly people were knowledge, health promotion factors, all constructs of the HBM, and some concepts of the TRA. Key factors were threat perception, behavioural beliefs, subjective norms, recommendations, past behaviour and perceived barriers.
Introduction
Seasonal influenza is an acute infectious disease that may lead to severe illness and death, especially among young children, elderly people and those with chronic illnesses. The annual burden of seasonal influenza is estimated to be 3e5 million cases of severe illness and approximately 250,000e500,000 deaths globally. 1 In the United States, elderly people (aged 65 years) account for approximately 90% of influenza-associated deaths. 2 Vaccination is recommended as the most effective way to prevent seasonal influenza by the World Health Organisation, 1 the US Centers for Disease Control and Prevention 3 and the European Centre for Disease Control and Prevention. 4 These agencies urge elderly people to be vaccinated against influenza each year. Evidence suggests that the influenza vaccine has a moderate preventive effect among elderly people and that it significantly decreases the morbidity of influenza and pneumonia, 5 respiratory or cardiovascular complications 6 and risk of hospitalisation and death. 7e10 A Cochrane review 11 confirmed the safety of the influenza vaccine but found no convincing evidence for its effectiveness. However, the use of inappropriate analytic techniques cast doubt on these findings. Beyer et al. 12 reanalysed the same data using a biological and conceptual framework and found meaningful predictions for the effectiveness of the influenza vaccine that supported ongoing efforts to vaccinate elderly people.
The 10th Resolution of the World Health Assembly in 2003 set a vaccination coverage goal of above 50% by 2006 and 75% by 2010 among the elderly population. 13 Few countries have achieved this goal despite national campaigns and interventions implemented in local settings. 14 In the United States, 66.2% of elderly people received seasonal influenza vaccines during the 2012/2013 influenza season. 15 Most European countries maintained a vaccination rate of 50e60% among elderly people during the 2010/2011 influenza season, with 82% in the Netherlands and 75% in the UK. 16 The situation is worse in developing countries. In Mainland China, only 4.3% of adults aged 60 years reported receiving the influenza vaccine during the 2011/2012 season. 17 The vaccination coverage of those aged >65 years was 10% in Romania, 12% in Poland and 14% in South Africa in the 2005/2006 influenza season. 18, 19 It is imperative to understand key factors influencing influenza vaccination among elderly people to develop effective strategies to increase vaccination coverage. Previous studies have tried to summarise the reasons for accepting or refusing vaccination 20 or to identify predictors of vaccination with more attention on organisational factors. 21 Another literature review 22 analysed studies conducted in the UK or research findings that could be transferred to the UK setting; it thus failed to acknowledge cross-cultural practices. Few studies used seasonal influenza vaccination as health behaviour or explored behaviour-related factors.
The Health Belief Model (HBM, see Fig. 1A ) 23 and the Theory of Reasoned Action (TRA, see Fig. 1B ) 24 have been used widely in health behaviour studies. Researchers have criticised the HBM for neglecting the influence of social factors (i.e. social norms). 25 Subjective norms in the TRA complemented this with individual behavioural perception under various cultural backgrounds. On the other hand, the TRA also has limitations, as it neglects the influence of emotions on behaviours, including threat and fear, 26 which could be complemented with threat perception in the HBM. Therefore, the two theories have been integrated into one research framework in many studies. 27e29 This review aimed to determine the factors influencing influenza vaccination behaviour among elderly people using an integrated framework derived from these two theories.
Methods

Search strategy
A literature search was conducted in March 2016. The following databases were searched electronically: PubMed (1874e2016), Embase (1945e2016), Science Collection Index Expanded (2007e2016), CINAHL (1939e2016) and Elsevier. The search process is shown in Table A (see online supplementary material). There were four groups of keywords when conducted literature search, such as influenza, vaccination, elderly people, and knowledge/attitude/acceptance/perception/intention, and their synonyms or alternative spelling, see Table A . In consideration of search sensitivity and comprehensiveness, the former three groups of keywords were refined to 'title or abstract' in some databases, while no restriction was set on the fourth group.
Literature selection
The initial electronic search produced 1927 citations. No other method was used for the primary search. Attempts were made to contact study authors in order to obtain inaccessible full texts. No efforts were spared to obtain unpublished data or informally published literature. Titles and abstracts were screened manually by one author according to the inclusion and exclusion criteria (see Box 1) . The other author examined the entire screening process. Thirty-six full texts 30e65 were included for further analysis through the selection process presented in Fig. 2 . Two articles reported data from the same study, 50,66 so only one article 50 was included.
Box 1 Inclusion and exclusion criteria.
Inclusion criteria:
Studies that analysed factors associated with seasonal influenza vaccination Age 60 years Cross-sectional, longitudinal and qualitative studies English language No restriction on publication year, research country or setting Exclusion criteria:
Vaccination against pandemic influenza or pneumonia Articles that explored determinants not including health behaviour factors Intervention studies or second analysis studies based on national surveys or other data sources Duplicate reports of the same research 
Information extraction and quality assessment
The following key information was extracted from the studies by one author: study country/countries, study design and sample, survey instruments and data collection and main findings (Table B , see online supplementary material). The other author checked the information to ensure reliability. The quality of selected studies was assessed using the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) 67 or Critical Appraisal Skills Programme (CASP) checklist. 68 As different quality appraisal approaches lack consistency in the inclusion criteria, 21, 69 no studies were excluded; instead, quality levels were provided. Tables C and D (see online supplementary material) show the assessment process. Table 1 presents the final quality rating.
Framework synthesis
All the constructs of the HBM and the TRA were included initially. One author classified the influencing factors surveyed in each study into a specific construct according to the meaning of the construct defined by the theories. Constructs with the same meaning were taken as one construct, and constructs were excluded if not explored by any study. The other author checked the classification and proposed disagreement, if any. Agreement was achieved through discussion. The construct analysed in the included studies is shown in Table 1 . The interrelationship of the constructs was developed based on the two theories and the evidence in the included studies. 
Results
The distribution of country and year of publication of the 36 studies is presented in Fig. 3 . Thirty-three studies were conducted in developed countries or regions, and two studies 52, 63 were conducted in developing countries. One study conducted by Hong Kong researchers recruited samples from nine countries, including China (Mainland China and Hong Kong), Indonesia, Turkey, South Korea, Greece, Canada, the UK, Brazil and Nigeria. 64 All studies had been published since 1985, and most studies were published in the decade from 2000 to 2009 (n ¼ 20)
. Table B (see online supplementary material) summarises the design features and main findings. Ten studies were rated as high quality using the STROBE or CASP checklist, most studies were of moderate quality, and three were rated as low quality. Twenty-seven studies evaluated seasonal influenza vaccination coverage among elderly people, which ranged from 26% 35 to 84%. 33 Only seven studies reported vaccine uptake rates 75%, and 10 studies reported rates 50%.
A new framework was synthesised based on all 36 studies (see Fig. 4 ). In the context of influenza vaccination behaviour among elderly people, the meaning of perceived benefits from the HBM was as same as that of positive behavioural beliefs from the TRA. Therefore, the two constructs were taken as one in the analysis. No study surveyed behavioural outcomes evaluation of the TRA, so this construct was excluded from the research framework. Attitude was also excluded as it was measured by multiplying the score of behavioural outcomes evaluation and behavioural beliefs.
Demographic factors
Age
One study found that elderly people aged >75 years were more compliant regarding influenza vaccination than younger people. 33 Three studies 39, 47, 56 obtained similar findings, with a higher vaccination rate found among people aged 70e79 years compared with younger age groups. However, another study found that people aged >85 years were less likely to have been vaccinated than younger age groups. 51 Elderly people aged 70e84 years seemed to have a higher vaccination rate than other age groups, but further evidence is needed.
Sex
Three studies 47, 56, 57 suggested that elderly females were more likely to have a vaccination history and to have been vaccinated in the last 6 months than elderly males. Among these three studies, one was high quality 47 and two were moderate quality. 56, 57 However, another study 45 reported that vaccination coverage was higher among elderly males than elderly females. This study was of moderate quality.
Living with others
Living with another person predicted vaccination uptake in a study in Denmark. 34 A study in Hong Kong also reported that elderly people who lived with family members were more likely to have been vaccinated in the last 6 months. 47 
Health promotion factors
Health status and self-perceived health status Influenza vaccination coverage was higher among elderly people with one or more chronic diseases than among healthier elderly people. 32, 39, 56, 57 Lau et al. 51 found that elderly people with fewer chronic diseases were more likely to have been vaccinated than those with three or more diseases. However, this study also found that those with better physical function were more likely to have been vaccinated. The majority of the participants in this study had good physical status, which might be the reason for the contradiction. The five studies were all of moderate quality. Several studies 33, 39 indicated that self-perceived poor health status encouraged vaccination behaviour, while self-perceived good health was the most common reason for vaccination refusal.
Health habits and medical service use
Bad health habits (e.g. smoking) were associated with vaccination refusal. 42, 53 Medical service use was another influencing factor; elderly people who had visited a clinic in the last 3 months 36 or had hospitalisation follow-ups in the previous year 51 were more likely to have been vaccinated. Furthermore, some medical services (i.e. colon cancer screening) were associated with influenza vaccination. 42 
Knowledge/information and its sources
Elderly adults who scored more highly on knowledge questions were more likely to have been vaccinated 40, 51, 57, 58 while unvaccinated subjects knew little about influenza symptoms 38 and the side-effects of the vaccine. 39 Elderly people would have more positive beliefs towards vaccination and be more likely to accept vaccination if they received knowledge/ information from healthcare professionals. 32, 53 Knowledge/ information had a negative effect on vaccination uptake when elderly people used mass media as knowledge/information sources. 53 However, mass media remained among the most widely cited sources. 32, 53 Health behaviour factors
Threat perception Perceived susceptibility. Vaccinated elderly people tended to believe that they were vulnerable and could contract influenza easily, 42, 48, 51, 53 whereas unvaccinated elderly people perceived that they had low susceptibility to influenza. 33, 36, 38, 40, 49, 52 Perception of a greater likelihood of contracting influenza also facilitated the first influenza vaccine. 30 A qualitative study in the United States with African-American elderly people revealed that perception of susceptibility was influenced by perceived health status, age and prevalence of influenza. 62 Perceived severity. Perceived severity was weakly correlated with vaccination acceptance. 34, 41, 56 Vaccinated elderly people agreed more strongly that influenza would cause serious complications and change daily activities 48 while unvaccinated elderly people did not think that influenza or its complications were serious. 49 This result was supported by a qualitative study. 59 Of 50 interviewees aged >75 years in the UK, 40 felt that influenza was fatal for very old people and those with low resistance or severe diseases. However, they did not think that influenza was a risk to their own health. Interviewees who had experienced severe symptoms previously perceived that influenza was fatal or exacerbated comorbidities. 62 Some studies examined perceived susceptibility and severity together as perceived risk. In a qualitative study in Thailand, vaccinated participants reported a risk perception of contracting influenza, whereas others stated that they might be vaccinated only when an outbreak occurred. 63 Two qualitative studies found that self-perceived low health status, and experiencing or observing influenza and its complications, increased threat perception, which made those who initially refused vaccination decide to receive the vaccine in the subsequent season. 60, 64 
Perceived barriers
Perceived barriers predicted vaccine refusal by elderly people, including perceived transportation inconvenience and financial burden. Some studies suggested that perceived transportation inconvenience and perceived long travelling time to obtain the influenza vaccination were associated with less willingness to be vaccinated. 37,48e50,53,58 Perceived financial difficulties were a hindering factor for previous vaccination history and vaccination in the last 6 months. 47 Another study suggested that elderly people would consider vaccination if it was free. 63 Cues to action Recommendations. Elderly people cited recommendation from medical staff as a reason for accepting vaccination. 33,45,52 A qualitative study reported that an individual prompt from a general physician was the most significant motivator. 61 In addition, 14 studies indicated that advice or a reminder letter from a health provider was strongly associated with vaccination uptake. 30,31,34,37,39,41,46e48,51,55e58 A study found that provider recommendations could overcome negative beliefs about vaccination. 41 Some studies showed that the health professional's identity influenced the adoption of the advice. Medical talks presented by physicians promoted vaccination compliance, while talks presented by nurses or other providers did not. 31 Recommendations from a family physician were more effective than those from a general physician. 36 Recommendations from families/friends also had an influence. Elderly people in Hong Kong who received advice from family members/friends were more likely to have been vaccinated. 51 Other studies showed that visiting elderly social/community centres was associated with ever being vaccinated, 47 and this was the only longitudinal predictor for first-time vaccination. 42 Kwong et al. 48 also demonstrated that family encouragement was a positive factor but recommendation from a friend was not. Another study found that advice from friends hindered vaccination behaviour among elderly people. 39 Heard of or experienced influenza/respiratory diseases. A study in the United States suggested that knowing someone with influenza was a key predictor for vaccination among elderly people. 40 Elderly people were more likely to have been vaccinated if they often suffered from a upper respiratory tract infection. 53 A qualitative study showed that elderly interviewees or their friends/relatives contracting influenza led to a sudden increase in threat perception, which was a key factor in subsequent vaccination acceptance. 60 
Behavioural beliefs Positive beliefs about influenza vaccination/perceived benefits.
Beliefs regarding vaccine efficacy were strongly associated with vaccination uptake 30, 32, 41, 48, 53, 56 and ever having been vaccinated. 33, 34, 40, 47, 50, 57 Other studies showed that doubts about vaccine efficacy were widely cited as a reason for refusal. 39 , 61 Abramson and Cohen-Noar 36 found that participants who wrongly believed that the vaccine provided complete protection were more likely to accept vaccination, but those who wrongly believed that it would cause influenza tended to refuse vaccination. Dixon-Woods et al. 65 classified elderly people into groups and reported that 'sceptics' viewed vaccines as ineffective or irrelevant because they were invulnerable to influenza. A qualitative study 61 similarly reported that 'refusers' and 'defaulters' were more likely to express scepticism about vaccine effectiveness.
Negative beliefs about vaccination. One of the most common reasons for refusal of vaccination by elderly people was fear of potential side-effects, concern about the undisclosed content of the vaccine, or belief that the vaccine would cause influenza or influenza-like illness. 35, 38, 45, 52 Vaccine acceptance was negatively influenced by fear of adverse events 31e33, 40,47,50,53,55e57 and the belief that vaccination is painful. 37, 48 Vaccination coverage was lower among those who had heard predominantly negative comments about influenza vaccines. 30 Telford and Rogers reported that the experiences of relatives had a greater impact on vaccination than medical talks. 60 Subjective norms Normative beliefs. Elderly people were more likely to have been vaccinated if they believed that their doctor wanted them to receive the influenza vaccine, regardless of whether they were chronically sick or healthy. 31 Madhavan et al. 40 found that elderly people who believed that 'people who are important to me think that it is important to get immunised' scored higher on perceived benefits and were more likely to have been vaccinated. Kwong et al. 64 revealed that vaccination coverage was higher in countries where normative beliefs were in favour of vaccination (i.e. South Korea, the UK and Greece). Furthermore, they found that the formation of normative beliefs depended greatly on the elderly person's own or observed positive vaccination experiences.
Motivations to comply. Vaccinated elderly people stated that they would receive the vaccine if it was recommended by a doctor or nurse. 41 Elderly people whose medical decisions were influenced by family members were more likely to have a vaccination history. 47 
Past behaviour
Previous vaccination history was positively associated with current vaccination status. 31, 32, 34, 35, 52 Likewise, prior vaccination refusal was associated with future non-vaccination behaviour. 37 Elderly people with an adverse reaction history after vaccination were less likely to be vaccinated again. 37, 41 Moreover, unvaccinated elderly people listed the experience of side-effects as a common reason for refusal. 38 Cornford and Morgan 59 found that vaccinated and unvaccinated elderly people who had experienced adverse effects had different interpretations. Prior vaccination of relatives/co-residents also influenced the vaccination decisions of elderly people. 53 
Behavioural intention
Three studies 50, 51, 58 that used vaccination intention as an independent variable and explored its impact on vaccination behaviour suggested that those who intended to be vaccinated were more likely to have ever undergone vaccination. Five studies 39, 46, 47, 50, 57 employed vaccination intention and vaccination behaviour as dependent variables, and two studies 44, 54 adopted vaccination intention as the only outcome variable. Vaccination intention was positively associated with living with family members, poor health status, knowledge about influenza and influenza vaccines, perceived susceptibility of contracting influenza or severe acute respiratory syndrome, perceived severity of influenza, receiving financial allowance, perceived efficacy of vaccines, subjective norms and past vaccination behaviour and was negatively influenced by concern about side-effects and prior vaccination discomfort.
Discussion
The 36 studies in this review suggest that elderly people have suboptimal seasonal influenza vaccination coverage. Fewer studies were conducted in developing countries than developed countries. Effective promotion strategies in developed countries might not work in developing countries due to different social and cultural backgrounds. Therefore, researchers need to identify factors influencing vaccination behaviour in specific cultural backgrounds. For example, Kwong et al. 64 found that elderly people cited family protection as a benefit of vaccination, which is a factor of Confucian cultural heritage. This finding indicated that vaccination campaigns that stress family protection might encourage vaccination behaviour among elderly people in such a cultural background.
The synthesis framework employed the HBM's and TRA's core constructs and complemented the limitations of the original theories. This framework identified possible factors influencing seasonal influenza vaccination among elderly people, including demographic factors, knowledge/information and its sources, health promotion factors and behaviourrelated factors. As Fig. 4 shows, not all variables influenced vaccination behaviour directly. Some key factors might be mediating variables, such as threat perception and behavioural beliefs (i.e. perceived efficacy and concerns about sideeffects). Other key factors included recommendations from health professionals, past behaviour and perceived barriers.
These findings contribute to future intervention strategies to increase vaccination coverage among elderly people. Elderly people tend to regard medical staff as authorities, so vaccination coverage could be increased if health providers integrated vaccination promotion into their practices. When they have a medical talk with elderly people, accurate and evidence-based information about influenza vaccination should be provided, including topics about elderly susceptibility to influenza, symptoms and severe complications of influenza, efficacy of vaccination and possible adverse events. Peer education may be another effective method, since prior vaccination was a key predictor of current vaccination decision, and visiting social centres was reported as the only significant variable of first-time vaccination. 42 Vaccination promotion activities could be organised in elderly centres by inviting vaccinated elderly people to share their positive experiences of vaccination.
Transportation inconvenience and financial burden were the main perceived barriers of elderly people. The qualitative study conducted in nine countries found that different p u b l i c h e a l t h 1 5 6 ( 2 0 1 8 ) 6 7 e7 8 government promotion policies produced different concerns among elderly people. 64 Affordability was the top concern in Turkey and China, where people have to pay for vaccination themselves, whereas in Brazil, where vaccination is covered by the national healthcare system, accessibility was the main concern. This finding demonstrates that government and healthcare institutions play a crucial role in eliminating these barriers. Methods to improve transportation convenience include establishing express vaccination clinics 42 and providing home visits 18 for elderly people with accessibility problems. Recently, some researchers refitted an ambulance into a mobile 'flu stop' and attracted many people to receive the vaccine. 70 Other factors should also be taken into consideration. Sociodemographic variables (i.e. age and sex) can be used to identify target groups whose decisions can be influenced more easily by health providers. The impact of health status could also be designed as an intervention. A study showed that coverage was increased by assessing elderly people's health problems using a health risk appraisal and giving recommendations accordingly. 71 Family encouragement and subjective norms influenced the vaccination behaviours of elderly people, which suggests that family members should also be included in interventions.
Limitations
This systematic review has some limitations. First, non-English language articles were not included, which may have led to exclusion of important evidence from specific cultural backgrounds. Second, a conclusion about the causal relationship cannot be drawn, as most selected studies were cross-sectional or qualitative. Third, researchers should be cautious about referring to the findings of poor-quality studies. Fourth, due to the limited resources, some inaccessible full texts were excluded without eligibility assessment.
Conclusion
To the authors' knowledge, this is the first systematic review to analyse factors influencing influenza vaccination among elderly people using a framework integrating the HBM and the TRA. Using a conceptual framework contributes to shared understanding of factors influencing health behaviour. 72, 73 The framework identified key factors of influenza vaccination and presented the inter-relation of behaviour-related variables. However, further well-designed studies are required to explore inter-relationships accurately and comprehensively. Researchers or health providers could also apply the synthesis framework to practice. A good understanding of the influencing variables is needed to inform vaccination campaigns if they are to be effective.
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